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Question 1

(E)
The most frequent and clinically important adverse effect of cyclosporine is nephrotoxicity. Nephrotoxic effects (usually manifested as increased BUN and serum creatinine concentrations) of cyclosporine have been observed in 25—32, 38, or 37% of patients receiving the drug for kidney, heart, or liver allografts, respectively. Elevations of BUN and serum creatinine concentrations resulting from cyclosporine therapy appear to be dose related, may be associated with high trough concentrations of the drug, and are usually reversible upon discontinuance of the drug. Clinical manifestations of cyclosporine-induced nephrotoxicity may include fluid retention, dependent edema, and, in some cases, a hyperchloremic, hyperkalemic metabolic acidosis. The risk of cyclosporine-induced nephrotoxicity may be increased in patients receiving other potentially nephrotoxic agents. (See Drug Interactions: Nephrotoxic Drugs.) Mild cyclosporine-induced nephrotoxicity generally occurs within 2—3 months after transplantation. More severe nephrotoxic effects have been observed early after transplantation and have been characterized by rapid increases in BUN and serum creatinine concentrations; these elevations usually respond to dosage reduction. 

Differentiation of Nephrotoxicity and Allograft Rejection 

In patients with renal allografts, acute episodes of allograft rejection must be differentiated from nephrotoxic effects of cyclosporine. When increased serum creatinine concentrations occur without the usual symptoms of renal allograft rejection (e.g., fever, graft tenderness or enlargement), cyclosporine-induced nephrotoxicity is likely. Although reliable and sensitive differentiation of cyclosporine-induced nephrotoxicity from renal allograft rejection through specific diagnostic criteria currently is not possible, and nephrotoxicity and rejection may coexist in up to 20% of patients, either adversity has been associated with various parameters (e.g., history, clinical, laboratory, biopsy, aspiration cytology, urine cytology, manometry, ultrasonography, magnetic resonance imagery, radionuclide scan, and response to therapy) that can be used in an attempt to differentiate between the two. For example, nephrotoxicity from cyclosporine has been associated with a history of having undergone a transplant involving prolonged kidney preservation time or prolonged anastomosis time, having received concomitant therapy with nephrotoxic drugs (e.g., an aminoglycoside, a nonsteroidal anti-inflammatory agent), or having received an organ from a donor who was older than 50 years of age or who was hypotensive, whereas renal allograft rejection has been associated with a history of antidonor immune response or previous renal allotransplantation. Nephrotoxicity often becomes apparent clinically more than 6 weeks postoperatively in patients whose allograft functioned initially or as prolonged initial nonfunction of the allograft that resembles acute tubular necrosis, whereas renal allograft rejection often becomes apparent clinically less than 4 weeks postoperatively and manifests with signs such as fever exceeding 37.5°C, swelling and tenderness of the graft, weight gain exceeding 0.5 kg, and a decrease in daily urine volume by more than 500 mL or 50%.

Common laboratory findings associated with cyclosporine-induced nephrotoxicity include a gradual increase in serum creatinine concentration (e.g., less than 0.15 mg/dL daily) that reaches a plateau of less than 25% above baseline and a ratio of blood urea nitrogen (BUN) to serum creatinine of at least 20. By comparison, laboratory findings associated with allograft rejection include a rapid increase in serum creatinine concentration (e.g., exceeding 0.3 mg/dL daily) that reaches a plateau exceeding 25% above baseline, or a BUN to creatinine ratio of less than 20. 

The histologic features of allograft biopsies in patients with cyclosporine-induced nephrotoxicity include effects on the arterioles, tubules, and interstitium. Such findings include arteriolopathy manifested as medial hypertrophy and hyalinosis, nodular deposits, intimal thickening, endothelial vacuolization, and progressive scarring. Renal tubular effects of nephrotoxicity include atrophy, isometric vacuolization, and isolated calcifications. 
 Interstitial effects of nephrotoxicity include minimal edema, mild focal infiltrates of mononuclear cells, and diffuse interstitial fibrosis that often is the striped form.
The histologic features of allograft biopsies in patients with rejection include effects on the arterioles and arteries, tubules, interstitium, and glomeruli. Such findings include endovasculitis manifested as arteriolar and arterial endothelial cell proliferation, intimal arteritis, fibrinoid necrosis, and sclerosis. Renal tubular effects of rejection include tubulitis with erythrocyte and leukocyte casts and some irregular vacuolization. Interstitial effects of rejection include a diffuse moderate to severe infiltrate of mononuclear cells, edema, and hemorrhage. Glomerulitis, manifested as infiltration of glomerular capillaries by mononuclear cells, is associated with rejection. Histologic changes, including thromboses of arteriolar and glomerular capillaries and mesangial sclerosis, also have occurred in cyclosporine-treated patients with renal dysfunction following bone marrow transplantation. 

With cyclosporine-induced nephrotoxicity, renal allograft evaluation with aspiration cytology reveals deposits of the drug in tubular and endothelial cells and fine isometric vacuolization of tubular cells; urine cytology reveals tubular cells with vacuolization of cytoplasm and granularization. Manometry shows an intracapsular pressure of less than 40 mm Hg, and ultrasonography shows the renal cross-sectional area to be unchanged With rejection, aspiration cytology shows that the graft generally is affected by an inflammatory infiltrate of mononuclear cells that includes phagocytes, macrophages, lymphoblastoid cells, and activated T-cells; HLA-DR antigens are expressed strongly by these mononuclear cells. Urine cytology in rejection may show degenerative renal tubular cells, plasma cells, and lymphocyturia exceeding 20% of the urinary sediment. Intrarenal manometry shows an intracapsular pressure exceeding 40 mm Hg in many patients with rejection, and ultrasonography shows an increase in graft cross-sectional area; the anteroposterior diameter is equal to or greater than the transverse diameter. 

In most patients with nephrotoxicity, magnetic resonance imagery shows normal renal appearance, and radionuclide scans performed with technetium Tc 99m pentetate (DTPA) and iodohippurate sodium I 131 to evaluate renal perfusion and tubular function, respectively, show renal perfusion to be normal (although a generally decreased perfusion is observed occasionally) and tubular function to be decreased. While the decrease in tubular function is a deteriorative effect, renal perfusion is not decreased to a deleterious extent. With rejection, findings of magnetic resonance imagery include loss of distinct corticomedullary junction, swelling of the allograft, image intensity of parenchyma that approaches the image intensity of psoas, and loss of hilar fat; radionuclide scans may show patchy arterial flow. Evaluation of renal perfusion and tubular function with technitium Tc 99m pentetate or iodohippurate sodium I 131, respectively, shows that renal perfusion is decreased to a greater extent than is tubular function in patients with rejection; uptake of indium In 111-labeled platelets or technetium Tc 99m in colloid is increased. Limited data suggest that some of the variables associated with nephrotoxicity actually may be risk factors for the development of nephrotoxicity from cyclosporine. The number of episodes of acute deterioration of renal function induced by cyclosporine (e.g., increase in serum creatinine concentration corrected by a decrease in the dose of cyclosporine), trough concentrations of cyclosporine during the second and third months after transplantation, the number of episodes of unexplained acute deterioration of renal function (e.g., increase in serum creatinine concentration unresponsive to a decrease in the dose of cyclosporine), and the number of treatments for rejection (e.g., corticosteroids) were correlated with chronic nephrotoxicity (e.g., arteriolopathy, striped form of interstitial fibrosis, tubular atrophy). The variables that were discriminative of nephrotoxicity included the number of episodes of acute deterioration of renal function induced by cyclosporine, the number of episodes of unexplained acute deterioration of renal function, the number of episodes of rejection, and the number of treatments for rejection, with patients with nephrotoxicity having experienced more episodes of acute deterioration of renal function, whether induced by the drug or unexplained, than patients with rejection, and those with rejection exhibiting a stronger history of multiple episodes of rejection and being treated for such more often. Some patients with chronic nephrotoxicity did not exhibit acute cyclosporine-induced deterioration of renal function. Poor primary function of the allograft occurred more often in these patients than in patients who had both acute deterioration of renal function induced by cyclosporine and chronic nephrotoxicity. 

Response to a reduction in cyclosporine dosage generally can distinguish nephrotoxicity from rejection since the renal function of patients with nephrotoxicity usually recovers with such dosage modification. By comparison, response (e.g., in renal function) to an increase in dosage of concomitant corticosteroids or to antithymocyte globulin generally indicates the presence of rejection rather than nephrotoxicity. 

A form of cyclosporine-associated nephropathy that is characterized by serial deterioration in renal function and changes in renal morphology also has been described. In this nephropathy, the rise in serum creatinine concentration does not diminish in response to a decrease in the dosage of, or discontinuance of therapy with, cyclosporine in 5—15% of allograft recipients. Renal biopsy in such patients will show one or more morphologic changes, none of which is entirely specific to structural nephrotoxicity associated with cyclosporine, although diagnosis of such nephropathy requires evidence of these changes. The morphologic changes include renal tubular vacuolization, tubular microcalcifications, peritubular capillary congestion, arteriolopathy, and a striped form of interstitial fibrosis with tubular atrophy. Of interest in the consideration of the development of cyclosporine-associated nephropathy is that the appearance of interstitial fibrosis reportedly is associated with higher cumulative doses of cyclosporine or persistently high circulating trough concentrations of the drug, particularly during the first 6 months after transplantation when dosages tend to be highest. Furthermore, renal allografts appear to be most vulnerable to the toxic effects of cyclosporine during this time. Other factors that contribute to the development of interstitial fibrosis include prolonged perfusion time, warm ischemia time, and episodes of acute toxicity and acute or chronic rejection. Whether interstitial fibrosis is reversible and its correlation to renal function are not known. Arteriolopathy reportedly was reversible when the dosage of cyclosporine was decreased or therapy with the drug was discontinued. 

Management of Nephrotoxicity 

Gradual reduction of cyclosporine dosage is recommended for the management of nephrotoxicity, with careful patient assessment for several days to weeks. When patients are unresponsive to reduction of cyclosporine dosage and the possibility of allograft rejection has been excluded, switching from cyclosporine to therapy with alternative immunosuppressants (e.g., azathioprine and prednisone) should be considered. Concomitant use of corticosteroids with cyclosporine does not appear to improve renal function. 

Other Renal Effects 

Hyperkalemia (that may be associated with hyperchloremic metabolic acidosis), hypomagnesemia, and decreased serum bicarbonate concentration have been reported frequently in patients receiving cyclosporine; these effects may result from nephrotoxic effects of the drug. Hyperuricemia also occurs commonly in cyclosporine-treated patients, particularly in those receiving diuretics concurrently, and may result in gout in some patients. Although not clearly established, hyperuricemia appears to result at least in part from decreased renal clearance of uric acid. Hematuria has occurred rarely in patients receiving cyclosporine. 

Impairment of renal function (e.g., increased BUN and serum creatinine concentrations, decreased glomerular filtration rate (GFR) and effective renal plasma flow) and morphologic evidence of renal injury (e.g., renal tubular atrophy, interstitial fibrosis, arteriolar hyalinosis) have been observed in some patients who received short- or long-term treatment with cyclosporine for psoriasis. Elevated serum creatinine concentrations occurred in about 20% of patients. Elevations of BUN and serum creatinine concentrations resulting from cyclosporine at dosages used for psoriasis may be associated with relatively high trough concentrations of the drug but usually are reversible after discontinuance of the drug. Although limited data suggested the reversibility of decreases in GFR and effective renal plasma flow resulting from cyclosporine therapy for psoriasis, these manifestations of renal impairment may persist despite discontinuance of the drug. In patients who developed nephrotoxicity, as indicated by a decrease of more than 20% in GFR or a decrease of more than 25% in total renal blood flow, after 3 months of treatment with cyclosporine, evaluation at 3 months subsequent to discontinuance of the drug showed recovery of GFR but not of renal blood flow. GFR and effective renal plasma flow continued to be decreased below baseline 4 months after discontinuance of cyclosporine in patients who received the drug for a median of 12 months at a dosage of 5 mg/kg daily for 3 months that was then reduced by 0.35 mg/kg daily every month until the minimum effective dose was achieved. In some patients who received cyclosporine for an average of 30 months at a dosage of up to 5 mg/kg daily, GFR and renal plasma flow rate were below the lower 2.5 percentile of normal compared with the renal function of healthy individuals matched for age and gender 1 month after discontinuance of the drug. Biopsies occasionally showed kidneys with structural damage manifested as renal tubular atrophy, interstitial fibrosis, and hyaline arteriolopathy that were graded as moderate. Mild tubulointerstitial scarring and glomerulosclerosis were observed in the other patients but a relationship to cyclosporine was not certain. A correlation between severity of renal injury and severity of recurrent acute nephrotoxicity was found, which suggests recurrent severe acute nephrotoxicity (i.e., serum creatinine increased by more than 90% above baseline) to be a risk factor for chronic nephrotoxicity from cyclosporine. Histologic evidence of renal tubular atrophy, arteriolar hyalinosis, and increases above normal in interstitium and obsolescent glomeruli have been observed in patients who received cyclosporine at a mean dosage of 3 mg/kg daily for an average of 5 years. 

Renal tubular atrophy and interstitial fibrosis was observed in 21% of patients with psoriasis who received cyclosporine dosages of 1.2—7.6 mg/kg daily for an average of 23 months. Such structural damage to the kidney was shown on repeated biopsy in some of the patients who were maintained on various dosages of cyclosporine for an additional period averaging 2 years, so that 30% of patients were affected overall. Most of these patients were receiving at least 5 mg/kg daily of cyclosporine, which exceeds the highest dosage recommended, had been taking the drug for more than 15 months, and/or had a clinically important increase in serum creatinine concentration for more than 1 month. Discontinuance of therapy with cyclosporine resulted in normalization of serum creatinine concentration in most patients. Quantitative digital morphometric analysis showed an increase in the percentage of fibrotic area in the tubular interstitium after 3.5 years of therapy with 3—6 mg/kg daily of cyclosporine compared with evaluation 1 year earlier. After 2 years of receiving cyclosporine generally at a dosage of 2.5—6 mg/kg daily, all patients had abnormal renal morphology, although the renal biopsy was normal at baseline in many of the patients. Evaluation of biopsies for focal interstitial fibrosis and arteriolar hyaline wall thickening showed increases compared with baseline. The percentage of sclerotic glomeruli was increased compared with baseline after 4 years of therapy with cyclosporine.

Question 2

(B) or ?(A)

Type II membrano proliferative GN will give you persistent low C3 in 100% of cases. Type I membrano proliferastive Gn gives you fluctuating levels of serum complement. Type II membranoproliferative Gn forms only 20% of membrano proliferative with the other 80% being Type I disease.

Diffuse proliferative lupus nephritis is the most severe form of lupus nephritis with 30% proceeding to ESRF. Hypocomplementaemia is associated with 75-90% of disease and is most prominent with diffuse proliferative GN. But would you class it has persistent GN.

Poststreptococcal GN is an acute reversible GN charcterised by spontaneous recovery. There is coarse granular depositis of IgG and C3 on immunofluorescence studies of renal biopsies. “Serial measurements of complement are sueful in the diagnosis. Total haemolytic complement and C3 concentrations are depressed early in the course of the disease, and in most cases returns to normal within 6 to 8 weeks. The finding of persistently low concentrations of C3 more than 8 weeks after presentation should alert the physician to other diseases such as lupus nephritis  or membranoproliferative GN.” NEJM 339: 13; 892

If they specified Type II membranoproliferative GN I would choose this as the answer, but if not I would choose lupus nephritis

Membranproliferative GN

A persistent decrease in complement levels can be seen in Membranoproliferative GN Type II where glomerular damage is due to alternate pathway complement activation, caused by the rpesence of plasma IgG autoantibody which stabilises the enzyme system C3 convertase, thus causing continuous activation of complement. There is a correspoonding hypocomplementaemia. Under light microscopy there are large hypercellular glomeruli (mainly mesangial, with lobulation), often with leucocyte infiltrate and some crescents. The GBM is thickened, often irregularly, mainly peripheral, with double contour with silver stain or PAS stain. On immunomorphology, thereb is C3 (no Ig) on each side of dense deposits in the BM. Ultrastructurally there are ribbony intramemebranous  (lamina densa) electron deposits (Dense Deposit Disease)

Type I Membranoproliferative GN, the hallmark is the presence of subendothelial electron dense depositsthat contain C3 and IgG and present with heavy proteinuria. C3 levels are usually depressed but not consistently.

This condition is however rare! Is this what the question is asking.

Other condition causing hypocomplementaemia include:

Primary Mechanisms Of Glomerular Injury

Mechanism of Injury Some Renal Insults/Defects Glomerular Disease 

Immunologic* 
Immunoglobulin†


Immune complex–mediated glomerulonephritis

Cell-mediated injury†

Pauci-immune glomerulonephritis

Cytokine (or other soluble factor)
Primary focal segmental glomerulosclerosis

Persistent complement activation
Membranoproliferative glomerulonephritis (type II)

Metabolic* 
Hyperglycemia†


Diabetic nephropathy

Fabry's disease and sialidosis 
Focal segmental glomerulosclerosis

Hemodynamic*
Systemic hypertension†

Hypertensive nephrosclerosis

Intraglomerular hypertension† 
Secondary focal segmental glomerulosclerosis 

Toxic 

E. coli–derived verotoxin

Thrombotic microangiopathy

Therapeutic drugs (e.g., NSAIDs)
Minimal change disease

Recreational drugs (heroin) 

Focal segmental glomerulosclerosis

Deposition 
Amyloid fibrils 


Amyloid nephropathy 

Infectious 
Human immunodeficiency virus (HIV)
HIV nephropathy

Subacute bacterial endocarditis 
Immune complex glomerulonephritis

Inherited 

Defect in gene for 5 chain of 

Alport's syndrome

type IV collagen

Abnormally thin basement membrane 
Thin basement membrane disease

* Most common categories.

† Most common insults within these categories.

NOTE: NSAIDs, nonsteroidal anti-inflammatory drugs.

Systemic Lupus Erythematosus (See Chap. 312)

Renal involvement is clinically evident in 40 to 85 percent of patients with SLE; it varies from isolated abnormalities of the urinary sediment to full-blown nephritic or nephrotic syndrome or chronic renal failure. Most glomerular injury is triggered by the formation of immune complexes within the glomerular capillary wall; however, thrombotic microangiopathy may be the dominant reason for renal dysfunction in a small subset of patients with the antiphospholipid antibody syndrome.

Immune Complex Mediated Lupus Nephritis

The renal biopsy has proven very useful for identifying the different patterns of immune-complex glomerulonephritis in SLE, which are diverse, portend different prognoses, and do not necessarily correlate with the clinical findings. Indeed, clinically silent lupus nephritis is well described in which the urinalysis is virtually normal but renal biopsy demonstrates varying degrees of injury.

The World Health Organization categorizes lupus nephritis into six histologic classes. Class I consists of a normal biopsy on light microscopy with occasional mesangial deposits on immunofluorescence microscopy. Patients in this category usually do not have clinical renal disease. Patients with class II or mesangial lupus nephritis have prominent mesangial deposits of IgG, IgM, and C3 on immunofluorescence and electron microscopy. Mesangial lupus nephritis is designated as class IIA when the glomeruli are normal by light microscopy and class IIB when there is mesangial hypercellularity. Microscopic hematuria is common with this lesion, and 25 to 50 percent of patients have moderate proteinuria. Nephrotic syndrome is not seen, and renal survival is excellent (>90 percent at 5 years). Class III describes focal segmental proliferative lupus nephritis with necrosis or sclerosis affecting fewer than 50 percent of glomeruli. Up to one-third of patients have nephrotic syndrome, and glomerular filtration is impaired in 15 to 25 percent. In class IV or diffuse proliferative lupus nephritis, most glomeruli show cell proliferation, often with crescent formation. Other features on light microscopy include fibrinoid necrosis and "wire loops," which are caused by basement membrane thickening and mesangial interposition between basement membrane and endothelial cells. Deposits of IgG, IgM, IgA, and C3 are evident by immunofluorescence, and crescents stain positive for fibrin. Electron microscopy reveals numerous immune deposits in mesangial, subepithelial, and subendothelial locations. Tubuloreticular structures are frequently seen in endothelial cells. These are not specific for lupus nephritis and are also seen in human immunodeficiency virus (HIV)-associated nephropathy. Electron microscopy may also reveal curvilinear parallel arrays of microfibrils, measuring approximately 10 to 15 nm in diameter, with "thumbprinting," similar to those seen in cryoglobulinemia. Nephrotic syndrome and renal insufficiency are present in at least 50 percent of patients with class IV disease. Diffuse proliferative lupus nephritis is the most aggressive renal lesion in SLE, and as many as 30 percent of these patients progress to terminal renal failure. Class V is termed membranous lupus nephritis because of its similarity to idiopathic membranous glomerulopathy. Thickening of the GBM is evident by light microscopy. Electron microscopy reveals predominant subepithelial deposits in addition to subendothelial and mesangial deposits. Proliferative changes may also be evident, but the predominant pattern is that of membranous glomerulopathy. Most patients present with nephrotic syndrome (90 percent), but significant impairment of GFR is relatively unusual (10 percent). Tubulointerstitial changes such as active infiltration by inflammatory cells, tubular atrophy, and interstitial fibrosis are seen to varying degrees in lupus nephritis and are most severe in classes III and IV, especially in patients with long-standing disease. Class VI probably represents the end stages of proliferative lupus nephritis and is characterized by diffuse glomerulosclerosis and advanced tubulointerstitial disease. These patients are often hypertensive, may have nephrotic syndrome, and usually have impaired GFR.

Transformation from one class to another is relatively frequent. For example, class III often progresses to class IV spontaneously, and class IV can transform to class II or class V following treatment. Class II and class V lupus nephritis may predate other manifestations of lupus, whereas class III or IV usually occurs in patients who have systemic features of SLE. A semiquantitative analysis can be performed using a variety of features on renal biopsy, scored 0 to 3+, to derive indices of disease activity and chronicity. Features that suggest active inflammation include endocapillary proliferation, glomerular leukocyte infiltration, wire loop deposits, cellular crescents, and interstitial inflammation. In contrast, features that suggest chronicity include glomerulosclerosis, fibrous crescents, tubular atrophy, and interstitital fibrosis. In some, but not all, studies, these indices have been useful in predicting response to therapy and renal prognosis.

Patients with active lupus nephritis have a range of serologic abnormalities. Hypocomplementemia is present in 75 to 90 percent of patients and is most striking with diffuse proliferative glomerulonephritis. ANA are usually detected (95 to 99 percent), although not specific for SLE. ANA titers tend to fall with treatment, and ANA may not be detected during remissions. Anti-double-stranded DNA (dsDNA) antibodies are highly specific for SLE, and changes in their titers correlate with the activity of lupus nephritis. It should be noted that almost 100 percent of patients taking procainamide and 65 percent of patients taking hydralazine develop ANA; however, overt lupus, including nephritis, occurs in fewer than 10 percent of these patients, and anti-DNA antibodies are not usually detected. Other antibodies found in patients with SLE include anti-Sm (17 to 30 percent; highly specific, but not sensitive); anti-RNP, which frequently accompanies anti-Sm in low titer; anti-Ro (35 percent); anti-La (15 percent); and anti-histone antibodies (70 percent of SLE and 95 percent of drug-induced lupus).

Question 3

(C)

This man has SIADH with an elevated urine specific gravity and less than maximally dilute urine with a Na+ > 20 mmol/L

The best treatment for this man who has no evidence of confusion is fluid restriction.

Question 4

(A) 

The large amounts of bland material on biopsy could either be primary or secondary amyloid deposition. The stain used is Congo Red, and the infiltration is viewed through crossed Nicol prisms – birefringence. Therefore if mentioned, must be amyloid.

Glomerular amyloidosis (Chaps. 275 and 309) is one of the five most common causes of nephrotic syndrome in adults and is characterized by extracellular deposition of amyloid fibrils composed, in part, of fragments of immunoglobulin light chains (AL amyloid) or serum amyloid A, the acute-phase reactant (AA amyloid). In light chain deposition diseases, intact immunoglobulin light chains, usually kappa, are deposited in a granular, rather than fibrillary, pattern. The composition of the deposits in fibrillary/immunotactoid glomerulopathy is still being defined and may also include immunoglobulin. These different types of deposits, in addition to directly disrupting glomerular architecture, provoke mesangial matrix production and glomerulosclerosis. Fibrillary/immunotactoid glomerulopathy can also present as acute or subacute glomerular inflammation. How these diverse deposits trigger glomerular matrix production and recruitment of inflammatory cells has yet to be determined.

Amyloidosis is classified according to the major component of its fibrils: for example, immunoglobulin light chains in AL amyloidosis, serum amyloid A in AA amyloidosis, 2-microglobulin in dialysis-associated amyloidosis, and amyloid  protein in Alzheimer's disease and Down's syndrome. Amyloid deposits also contain a nonfibrillar component called the P component, a serum 1 glycoprotein with a high affinity for the fibrillar components of all forms of amyloid. AL and AA amyloidosis frequently involve the kidneys, whereas involvement by other forms of amyloidosis is very rare.

There is substantial overlap in the renal clinicopathologic presentations of AL and AA amyloidosis. Glomeruli are involved in 75 to 90 percent of patients, usually in association with involvement of other organs. The clinical correlate of glomerular amyloid deposition is nephrotic-range proteinuria. In addition, over 50 percent of patients have impaired glomerular filtration at diagnosis. Hypertension is present in about 20 to 25 percent. Renal size is usually normal or slightly enlarged. A minority of patients present with renal failure due to amyloid deposition in the renal vasculature or with Fanconi's syndrome, nephrogenic diabetes insipidus, or renal tubular acidosis due to involvement of the tubulointerstitium. Rectal biopsy and abdominal fat pad biopsy reveal amyloid deposits in about 70 percent of patients and may obviate the need for renal biopsy.

Renal biopsy gives a very high yield if there is clinical evidence of renal involvement. The earliest pathologic changes are mesangial expansion by amorphous hyaline material and thickening of the GBM. Further amyloid deposition results in the development of large nodular eosinophilic masses. When stained with Congo red, these deposits show apple-green birefringence under polarized light. Immunofluorescence microscopy is usually only weakly positive for immunoglobulin light chains because amyloid fibrils are usually derived from the variable region of light chains. Electron microscopy reveals the characteristic nonbranching extracellular amyloid fibrils of 7.5 to 10 nm in diameter. Tubulointerstitial and vascular deposits of amyloid are also seen and may occasionally be more prominent than glomerular deposits.

Most patients with renal involvement by AL amyloidosis develop ESRD within 2 to 5 years. No treatment has been shown consistently to improve this prognosis; however, some success has been reported with a combination of melphalan and prednisone. Colchicine delays the onset of nephropathy in patients with familial Mediterranean fever but has not proved useful in patients with established disease or with other forms of amyloid. Remissions may be achieved in AA amyloidosis by eradication of the underlying cause. Renal replacement therapy is offered to patients who reach ESRD; however, 1-year survival on dialysis is low (66 percent) by comparison with other causes of ESRD. Most patients die from extrarenal complications, particularly cardiovascular disease. Renal transplantation is a viable option in patients with AA amyloidosis whose primary disease has been eradicated. Transplantation is also an option for patients with AL amyloidosis, though a poor prognosis because of extrarenal organ involvement may preclude them as candidates. Here again, survival is lower by comparison with other causes of ESRD, most of the excess mortality being due to infectious and cardiovascular complications. Recurrence of amyloidosis in the allograft is common but rarely leads to graft loss.

Presumably the diagnosis has been made previously, if the diagnosis was diabetci nephropathy she would not have been treated with 5 courses of steroids.

Other conditions in the diiferential diagnosis include:
Light chain nephropathy, and membranoproliferative GN

Question 5

(A)

Glomerular Lesions Associated With Infectious Diseases

Morphologic Lesion  & Common Disease or Inciting Organism 

Diffuse proliferative glomerulo-nephritis 

(classic postinfectious glomerulonephritis) 

Streptococcal pharyngitis

Acute/subacute bacterial endocarditis

Visceral sepsis

Typhoid fever

Syphilis

Leptospirosis (Mycobacterium leprae)

Toxoplasmosis

Falciparum malaria

Plasmodium falciparum

Varicella, mumps, echovirus, coxsackievirus, measles

Infectious mononucleosis

Hepatitis B and C 

Membranoproliferative glomerulonephritis

 Subacute bacterial endocarditis

Ventriculoatrial shunt infection

Visceral sepsis

Hepatitis C infection

Hepatitis B infection

P. falciparum

Schistosomiasis 

Mesangial proliferative glomerulonephritis 

Recovery phase of postinfectious glomerulonephritis 

Membranous nephropathy 

Hepatitis C infection

Hepatitis B infection

Syphilis

Filiariasis

Hydatid disease

Schistosomiasis

Plasmodium malariae

Leprosy

Enterococcal endocarditis 

Focal segmental glomerulosclerosis 

HIV infection

Schistosomiasis 

Renal amyloidosis 

Any chronic infection 

In Wegener’s Granulomatosis, the renal lesions are of two types: in milder forms, or early in the disease, there is an acute proliferation and necrosis of the glomeruli, with thrombosis of isolated glomerular loops. This focal necortising glomerulonephritis may reoslve with terapy or may rapidly progress to  the second type, in which there is diffuse proliferation and necrosis of the glomerulus, together with the formation of many gloerular crescents. Patients with focal lesions may have haematuria, proiteiuria, whereas those with crescentic GN develop rapidly progressive renal failure.
Question 6

(A)

Hyperoxaluria

Overabsorption of dietary oxalate and consequent oxaluria, i.e., so-called intestinal oxaluria, is one consequence of fat malabsorption (Chap. 285). The latter can be caused by a variety of conditions, including bacterial overgrowth syndromes, chronic disease of the pancreas and biliary tract, jejunoileal bypass in treatment of obesity, or ileal resection for inflammatory bowel disease. With fat malabsorption, calcium in the bowel lumen is bound by fatty acids instead of oxalate, which is left free for absorption in the colon. Delivery of unabsorbed fatty acids and bile salts to the colon may injure the colonic mucosa and enhance oxalate absorption. Dietary excess of oxalate in patients with normal intestinal function is a common cause of mild elevation of urine oxalate, but seldom to the level of urine oxalate seen in patients with enteric hyperoxaluria. Hereditary hyperoxaluria states are rare causes of severe hyperoxaluria; patients usually present with recurrent calcium oxalate stones during childhood. Type I hereditary hyperoxaluria is inherited as an autosomal recessive trait and is due to a deficiency in the peroxisomal enzyme alanine:glyoxylate aminotransferase. Type II is due to a deficiency of D-glyceric dehydrogenase. Ethylene glycol intoxication and methoxyflurane also can cause oxalate overproduction and hyperoxaluria. Hyperoxaluria from any cause can produce tubulointerstitial nephropathy (Chap. 276) and lead to stone formation.

Hypercalciuria--This is found in about 50% of patients with stones, and contributes to calcium-stone formation by increasing urinary saturation of calcium salts and by inactivating negatively charged urinary inhibitors. 

The most common cause of hypercalciuria is absorptive hypercalciuria due to increased intestinal calcium absorption. This disorder is also associated with low mineral bone density in the vertebrae.5 The cause of the increased calcium absorption in the intestine is unknown. 

The activity of erythrocyte membrane Ca++/Mg++ ATPase is high in patients with hypercalciuric nephrolithiasis and correlates with urinary calcium6 but no mutation in the gene for this calcium pump has been found. Increased production of interleukins7 or prostaglandins may explain bone loss, but cannot explain the increased calcium absorption. A high protein intake has been thought to increase renal mass and calcitriol synthesis, but does not explain the cause of absorptive hypercalciuria. 

An increase in the number of vitamin-D receptors on activated lymphocytes has been found in some patients with absorptive hypercalciuria, as well as in genetic hypercalciuric rats with a similar phenotype as the human disease.8 However, no alteration in the vitamin-D-resistant-cDNA coding region or in the gene for 25-OHD 1-PRIVATE


PRIVATE "TYPE=PICT;ALT=(alpha)"-hydroxylase has so far been disclosed.9 

A mutation in the renal-chloride transporter gene (CLCN5) has been described in Dent's disease--a rare form of hypercalciuric nephrolithiasis characterised by hypophosphataemia, rickets, nephrocalcinosis, and an X-linked recessive mode of inheritance.10 However, this disorder is phenotypically different from absorptive hypercalciuria. 

Renal hypercalciuria (2%)--This is caused by an impaired tubular reabsorption of calcium. In this disorder, secondary hyperparathyroidism stimulates calcitriol synthesis and increases intestinal calcium absorption. 

Resorptive hypercalciuria--This is seen in patients with primary hyperparathyroidism and accounts for about 5% of all stones. 

Hypocitraturia--This citrate inhibits and slows stone formation. 

Acidosis or acid retention is a major cause of hypocitraturia, which affects between 20-60% of patients.12 Thus, hypocitraturia is seen with distal renal-tubular acidosis (usually in an incomplete form in stone disease), metabolic acidosis of chronic diarrhoea (from intestinal alkali loss), hypokalaemia (from intracellular acidosis), physical exercise (from lactic acidosis), and consumption of a diet rich in meat (from increased acid ash content). Hypocitraturia is also found in urinary-tract infection (from degradation of citrate by bacterial enzymes). The report of defective intestinal citrate absorption has not been confirmed. 

Hyperuricosuria--This not only contributes to uric-acid stone formation, but also to the formation of calcium-oxylate stones.13 

Gouty diathesis--10-20% of patients with stones have gout.14 The stones are uric acid, calcium oxalate or phosphate, or a mixture of the two. Invariably, the urinary acidity is low (pH<5·5)--thought to result from defective ammoniagenesis. In some families there is an autosomal-dominant inheritance. 

Hyperoxaluria--This contributes to the formation of calcium-oxalate stones by increasing the urinary saturation of calcium oxalate. It occurs as genetic or acquired forms. 

Primary hyperoxaluria is rare. Type I hyperoxaluria results from mutations in the gene for alanine: glyoxalate aminotransferase. Type II hyperoxaluria results from mutation in the gene for glyoxalate reductase/D-glycerate dehydrogenase.15 

Acquired hyperoxaluria is found in 10% of patients and is a consequence of increased intestinal absorption of oxalate. In patients with compromised ileal function from inflammation or resection, pronounced hyperoxaluria (>80 mg/day) can develop. In patients with absorptive hypercalciuria, a mild-moderate hyperoxaluria (44-60 mg/day) may coexist because there is insufficient calcium remaining in the intestine to bind oxalate and prevent its absorption. Finally, a low calcium intake may produce mild hyperoxaluria (44-50 mg/day) by a similar mechanism. Increased oxalate transport in red cells, due to facilitated band-3 phosphorylation, was reported in patients with "primary" calcium oxalate nephrolithiasis.16 However, evidence for a direct acceleration of intestinal oxalate absorption has not been confirmed. 

Cystinuria--Cystine solubility is pH-dependent, with a modest increase if pH rises to 7·5, and a steeper increase with a pH above 7·5. The solubility of cystine in individual urine samples varies, owing to the solubilising action of electrolytes and macromolecules. With a urine pH<7, cystine solubility is generally exceeded when the urinary cystine concentration is greater than 250 mg/L. 

In Type I cystinuria, mutations in the gene for the dibasic aminoacid transporter (SLC3A1) have been uncovered.17 The molecular defects in Type II and III cystinuria have not yet been discerned. 

Infection stones--In infection of the urinary tract with urea-splitting organisms (Proteus sp, Haemophilus sp, Ureaplasma urealyticum, Klebsiella sp), the hydrolysis of urea yields ammonium and hydroxyl ions.18 The consequent alkaline pH of the urine increases the dissociation of phosphate to form trivalent phosphate, and there is supersaturation of struvite (magnesium-ammonium phosphate) and carbonate apatite
Question 6

(D)

Obstruction to the flow of urine, with attendant stasis and elevation in urinary tract pressure, impairs renal and urinary conduit functions and is a common cause of acute and chronic renal failure. With early relief of obstruction, the defects in function usually disappear completely. However, chronic obstruction may produce permanent loss of renal mass (renal atrophy) and excretory capability, as well as enhanced susceptibility to local infection and stone formation. Early diagnosis and prompt therapy are therefore essential to minimize the otherwise devastating effects of obstruction on kidney structure and function.

An individual with any form of urinary tract obstruction complicated by infection requires relief of obstruction as soon as possible to prevent development of generalized sepsis and progressive renal damage. On a temporary basis, depending on the site of obstruction, drainage is often satisfactorily achieved by nephrostomy, ureterostomy, or ureteral, urethral, or suprapubic catheterization.

Question 7 & Question 9

(B) 

· The kidneys mantain the normal constant osmolality of body fluids and normal constant body water content. 

· This is achieved by the peptide hormone vasopressin which essentially regulates the water permeability of the collecting duct and thus controls the osmolality of the urine.

·  Osmoreceptors in the nuclei of hypothalamus respond rapidly to an increase in plasma osmolality and increase the secretion of AVP from their nerve endings. Thirst receptors are also stimulated.

· The luminal membrane of the collecting tubule in the absence of AVP is impermeable. Continued solte reabsorption without water can reduce the urine osmolality to 50 mOsm/kg H2O. In the presence of high AVP the collecting duct is very permeable and urine osmolality approaches 1200 mOsm/kg H2O. 

· AVP in the plasma reacts with local receptors located on the basolateral membranes of principal cells in teh collecting duct. These are called V2 receptors, and they are different from V1 recpetors found on vascular smooth muscle. Upon binding, the hormone receptor complex (G protein coupled) causes activation of adenylate cyclase, resulting the production of cAMP. cAMP causes phosphorylation of of proteins within tubular cells, which results in the insertion of aquaporins (water channels) into the luminal membrane (via fusion of aquaporin containing vesicles with the luminal membrane).

· Therefore as discussed in study group, B,C,D,E are all involved in the ADH response to high osmolality.

· Aldosterone, a mineralocorticoid steroid, combines with cytoplasmic and nuclear receptors within the cells of the distal tubule and collecting duct. This results in an increase in the number of Na channels and NaCl co transporters in the luminal membrane, and the number of Na K ATPase transporters. The net effect is Na reaborption and K secretion.

· This is stimulated by reduced ECF volume or cardiac output, decreased plasma Na. Not specifically in response to high osmolality. Therefore is doesn't directly increase water absorption until ADH release is stimulated, allowing H2O to pass through the otherwise H2O impermeable collecting duct.
Question 8

(A)

Incontinence is a condition where involuntary loss of urine is objectively demonstrated and is a social or hygienic problem. A common variant, stress incontinence, denotes involuntary loss of urine with physical exercise (coughing, sneezing, sports, sexual activity). Urge incontinence is an involuntary loss of urine associated with a strong desire to void, and overflow incontinence is an involuntary loss of urine when the elevation of intravesical pressure with bladder overfilling or distention exceeds the maximal urethral pressure. Loss of urine through channels other than the urethra is rare (ectopic ureter, fistulae) but causes total or continuous incontinence.

Stress urinary incontinence (SUI) is secondary to urethral hypermobility or, less commonly (<10 percent), to intrinsic sphincteric deficiency (ISD). In the continent woman the bladder neck and proximal urethra are supported by the anterior vaginal wall and its lateral attachment to the levator muscles. Anterior vaginal wall relaxation causes urethral hypermobility, usually due to aging and/or estrogen deficiency or a prior traumatic delivery or pelvic surgery. Paradoxically, women can have clinical evidence of urethral hypermobility but no stress urinary incontinence.

Some women have an anatomically normal urethra and bladder neck but still have SUI due to damage to the internal sphincter (fixed, rigid, or "pipestem" urethra), due to prior anti-incontinence surgery, pelvic radiation or trauma, or neurologic disorders that cause denervation of the urethra. Urethral hypermobility and ISD can coexist in some patients and cause persistence (or rapid recurrence) of incontinence after a simple bladder neck suspension procedure that fixes the hypermobility but leaves the sphincter untreated.

Urge incontinence can be present alone or in association with SUI (mixed incontinence). The cause of the unsuppressible or uninhibited bladder contractions is usually idiopathic, but bacterial cystitis, bladder tumor, bladder outlet obstruction, and neurogenic bladder must be excluded. Overflow incontinence is due either to bladder outlet obstruction (rare in women), an acontractile bladder (diabetic neuropathy, multiple sclerosis), excessive smooth muscle relaxation from drugs (anticholinergic medications), or psychogenic retention.

Mild stress incontinence can be treated nonoperatively with medications, hormonal supplementation, or biofeedback techniques. Modalities such as urethral plugs and anterior vaginal wall prostheses are under investigation. Moderate to severe stress incontinence responds to surgical procedures aimed at supporting the anterior vaginal wall (vaginal, laparoscopic, or abdominal operations) or enhancing urethral closure when stress incontinence is secondary to internal sphincter deficiency (periurethral injection of teflon or collagen or insertion of an artificial urinary sphincter).

Urge incontinence responds to the management of its cause, for example, relief of outlet obstruction. When it is due to neurogenic or idiopathic causes, anticholinergic agents are partially effective, although side effects such as mouth dryness, blurring of vision, or constipation can limit their usefulness. Fluid restriction (which must be undertaken only with great caution) and bladder retraining with biofeedback may also be helpful. More aggressive intervention with bladder augmentation or urinary diversion are seldom necessary in the absence of neurologic disease.

 In obese patients, incontinence is often improved by weight loss. Smokers who have a chronic cough have fewer problems when they stop smoking (and stop coughing). Some common drugs, such as diuretics, antihistamines, sedatives, and tranquilizers, sometimes aggravate the situation. Be sure to check with your doctor if you have problems, especially if they could be related to drug treatment.

For moderate stress incontinence in women, Kegel exercises may be helpful. These involve contracting the pelvic muscles several times a day for 3 to 6 months (see instructions below). Sometimes, a weighted cone is inserted into the vagina, and pelvic muscles must be continually contracted to retain it.

For urge or mixed incontinence, you may be able to "retrain" your bladder by increasing the time between urinations. Going to the bathroom at specific times, such as every hour on the hour or every two hours, may help you avoid accidents and retrain your bladder.

Specific drugs are available to improve storage or emptying of the bladder and, depending on your problem, may be useful. In severe cases, surgery to restore function of the sphincter muscle can be helpful. Periodic drainage of the bladder with a catheter may be necessary for some people.

Question 10

(A)

See question 6

Question 11

(

Some more information is needed or at least an indicationas to what was shown on the biopsy
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Question 11 continued
?Narcotics abuse because not likely to cause kidney disease… unless this was via IV injection putting him at risk of endocarditis. But am assuming this is from recurrent kidney stones or infections requiring narcotic analgesia.

IgA nephropathy is the most common cause of glomerulonephritis

FRACP 1999

Question 1

Poorly remembered question

The answers is probably (mantoux test or Tuberculosis)

Question 2

(E)

This man has haematuria without evidence of dysmorphic red cells or casts in urinary sediment.

Investigations reveal a normal IVP. The next test would be a cystoscopy. See flow diagram above.

A renal ultrasound would not add much to an IVP

Question 3

With dysmorphic RBCs

Question 4

(C)

Renal injury occurs in 80% of patients with Wegener's granulomatosis and varies from indolent smoldering inflammation to rapidly progressive renal failure. Cytoplasmic ANCA are detected at presentation in 80 percent of patients with renal disease and in a further 10 percent on follow-up. Renal biopsy typically reveals focal, segmental, necrotizing pauci-immune glomerulonephritis with crescent formation. In contrast to the lung, granulomas are rarely seen in the kidney.

Antineutrophil Cytoplasmic Antibodies (ANCA)

Immunoglobulin is not detected in the glomerulus in approximately 40 percent of patients with rapidly progressive glomerulonephritis ("pauci-immune crescentic glomerulonephritis"). The majority of these patients have Wegener's granulomatosis, microscopic polyangiitis nodosa, or renal-limited crescentic glomerulonephritis and have autoantibodies against neutrophil cytoplasmic antigens in their circulation. ANCA stimulate cytokine-primed human neutrophils to generate reactive oxygen species and injure endothelium in vitro. These findings raise the possibility that ANCA may be pathogenetic in vivo in the presence of circulating cytokines, as may occur following a prodromal infection.

Question 5

(B)

Cyclosporine

Other adverse effects reportedly occurring in at least 3% of patients receiving cyclosporine include sinusitis and gynecomastia. Conjunctivitis, edema, fever, hearing loss, hyperglycemia (possibly induced by concomitant corticosteroid therapy), muscle pain, and tinnitus have occurred in 2% or less of patients receiving the drug. Chest pain, hair breaking, joint pain, aseptic necrosis, lethargy, mouth sores, night sweats, pancreatitis, visual disturbances, weakness, musculoskeletal abnormalities, and weight loss have been reported rarely in patients receiving cyclosporine.

Tacrolimus

Hyperglycemia is the most common adverse metabolic effect of tacrolimus, occurring in 22—47% of patients receiving the drug in clinical trials; this effect may develop more commonly in adults than in children. Hyperglycemia may require insulin therapy and may be associated with new-onset insulin-dependent diabetes mellitus, which was reported in up to 24% of patients receiving the drug in clinical trials. Insulin dependence was reversible in 15 and 50% of renal transplant patients at 1 and 2 years posttransplant, respectively, and in 31—45% of liver transplant patients at 1 year posttransplant. In some cases, peripheral insulin resistance may occur. As has been observed in association with the administration of other immunosuppressant drugs, black and Hispanic renal transplant patients were at an increased risk of development of posttransplant diabetes mellitus. The risk of development of posttransplant diabetes mellitus increased with increasing whole blood trough concentrations of tacrolimus and with increasing steroid doses. A change in pancreatic sensitivity to hyperglycemia and in peripheral sensitivity to insulin also appear to be involved in the diabetogenic effect of tacrolimus. In animals, the drug causes substantial hyperglycemia, with selective depletion in insulin-producing pancreatic beta-cells and decreased glucose-induced insulin release.

Atenolol

There no listed adverse affects relating to hyperglycaemia, although it is stated that beta blockers may alter perception of hypoglycaemia

Azathioprine

There is no documentation of hyperglycaemia in the adverse effects related to azathioprine, but there is a clear association between azathioprine and pancreatitis which can cause hyperglycaemia

Question 6

(A)

See Answer above

Question 7

(C)

Staph saprophyticus is a known urinary pathogen, therefore if patient has symptoms => treat

Question 8

(B)

This man is at a significant risk of having renovascular disease. With high risk patients (>20%) should proceed directly to renal angiogram if renal function normal.

But who to investigate?

If risk <5% treat medically, but if intermediate risk proceed to Captopril DTPA or duplex ultrasound

Clincal screening is recommended for older patients with most or all of the following features:

1)
Generalised atherosclerosis

2)
Decrease in size of one or both kidneys

3)
Renal insufficiencyeven if mild, particularly where no underlying cause is evident

4)
The development of progressive loss of renal function following restoration of normal BP with medical therapy

5)
Coronary artery disease

6)
A history of CHF
7)
Peripheral vascular disease

Who to preserve renal function?

Those with high grade (>75% arterial stenosis) affecting their entire renal mass (bilateral or unilateral to a single functioning kidney)

Potential for surgical revascularisation if:

Kidney size >9cm, Retrograde filling of kidney by collaterals

Function on involved kidney in renography

Renal biopsy shows relatively well preserveed parenchyma

When surgery done to prevent renal deterioration, 90% were stable or improved. Factors predicitng a good outcome were serum creat <0.3 mmol/L and rapid decline in renal function over the preceding 6 months.

Recent study in April shows that renal angioplasty is no better than conservative management. 

Medical management if interventions not tachnically possible, high risk patients, doubtful significance of the lesion or very long duration of hypertension.

HARRISONS

Renal Artery Stenosis/Ischemic Renal Disease

Stenosis of the main renal artery and/or its major branches accounts for 2 to 5 percent of hypertension. The common cause in the middle-aged and elderly is an atheromatous plaque at the origin of the renal artery. In a large unselected autopsy series, stenosis producing > 50 percent renal artery diameter reduction was found in 18 percent of those between 65 and 74 years of age and in 42 percent of those older than 75 years. Bilateral involvement was found in half of the affected cases in both age groups.  Atherosclerotic renal artery stenosis has emerged as an important cause of end-stage renal disease, especially in patients with other evidence of atherosclerotic disease. This condition is relatively common in patients with myocardial infarction, occurring in 40 percent of patients with this condition and concomitant proteinuria or renal insufficiency (Uzu et al, 1997). In younger women, stenosis is due to intrinsic structural abnormalities of the arterial wall caused by a heterogeneous group of lesions termed fibromuscular dysplasia.

Renal artery stenosis should be suspected when hypertension develops in a previously normotensive individual over 50 years of age or in the young (under 30 years) with suggestive features: symptoms of vascular insufficiency to other organs, high-pitched epigastric bruit on physical examination, symptoms of hypokalemia secondary to hyperaldosteronism (muscle weakness, tetany, polyuria), and metabolic alkalosis. If renovascular hypertension is suspected, a positive captopril test, which has a sensitivity and specificity of greater than 95 percent, constitutes an excellent screening procedure to assess the need for more invasive radiographic evaluation. The test relies on the exaggerated increase in plasma renin activity (PRA) following administration of captopril to patients with renovascular hypertension as compared with those with essential hypertension. It is considered positive when all the following criteria are satisfied: stimulated PRA of 12 (g/L)/h, absolute increase in PRA of 10 (g/L)/h or more, and increase in PRA of greater than 150 percent [or 400 percent if baseline PRA is less than 3 (g/L)/h]. In the appropriate clinical setting, particularly in the presence of a positive captopril test, digital subtraction renal arteriography should be performed. This procedure obviates the need for cannulation of the arterial system and has a low incidence of false-positive (5 percent) and false-negative (10 percent) results. Since angiotensin I-converting enzyme (ACE) inhibitors magnify the impairment in renal blood flow and glomerular filtration rate (GFR) caused by functionally significant renal artery stenosis, use of these drugs in association with 99mTc-DTPA or 99mMAG3 renography greatly enhances the predictive value of radionuclide renography (>90 percent sensitivity and specificity). The most definitive diagnostic procedure is bilateral arteriography with repeated bilateral renal vein and systemic renin determinations. If renal vein renin measurements from the two kidneys differ by a factor of 1.5:1 or more (higher value from the affected kidney) in a patient with radiographic unilateral renal artery stenosis, the chance of cure of hypertension by surgical reconstruction is almost 90 percent, particularly if renal vein renin level from the unaffected kidney is equal to or less than systemic levels (suppressible). A ratio of less than 1.5:1, however, does not exclude the diagnosis of renovascular hypertension, particularly in the presence of bilateral disease. Two diagnostic modalities for the noninvasive evaluation of significant renal artery stenosis are duplex scanning (sensitivity 95 percent, specificity 90 percent) and magnetic resonance angiography (sensitivity 100 percent for lesions with 50 percent stenosis, specificity 92 percent).

Treatment

The aims of treatment are control of the blood pressure and restoration of perfusion to the ischemic kidney. In general, it is now firmly established that interventional therapy (i.e., surgery or angioplasty) is superior to medical therapy, which, while controlling blood pressure, does little to salvage renal mass lost to ischemic injury. Success rates with percutaneous transluminal angioplasty in young patients with fibromuscular dysplasia are 50 percent cure and improvement in blood pressure control in another 30 percent. Angioplasty is best suited for noncalcified, segmental short lesions and is also useful in some elderly patients who are poor surgical risks. About half of elderly individuals with reduced renal function as a result of renal arterial stenosis improve following angioplasty or surgery, even when preintervention arteriography shows little evidence of cortical perfusion. Despite the risks associated with surgery, long-term follow-up studies demonstrate an advantage of surgery over angioplasty both with regard to the incidence of restenosis and to the preservation or improvement in GFR.

 Renal artery stenting is being used increasingly in patients with atherosclerotic renovascular stenosis. In a study of 32 patients who received this therapy, immediate patency was achieved in all cases; one patient died from a procedure-related hemorrhage (Harden et al, 1997). The angiographic restenosis rate at 6 months was 12 percent. Renal function improved or stabilized in 69 percent of the patients, and progressive renal failure was significantly slowed.

Renal artery stenosis, particularly if atherosclerotic, is a progressive disease that may lead to gradual and silent loss of renal functional tissue (ischemic renal disease). Progression of ipsilateral atherosclerotic narrowing can be expected in nearly 50 percent of individuals, resulting in complete occlusion in about 10 percent. Thus, these patients need careful follow-up of initially nonclinically significant narrowing (<70 percent) for the possibility of further occlusion or the development of contralateral disease (30 percent). Compensatory contralateral hypertrophy may maintain renal function until affected by superimposed pathologic processes, at which time azotemia supervenes. Ischemic renal disease is now recognized as a significant cause of end-stage renal disease in patients over 50 years of age (approximately 15 percent). Even if angioplasty or surgery fail to return blood pressure to normal, these procedures usually render medical therapy easier

Question 9 

(A)

The most common cause of nephrotic syndrome in a middle aged woman

In adults the most common cause of the nephrotic syndrome is membranous glomerulonephritis (Figure 2B). Membranoproliferative glomerulonephritis is rare (Figure 2C), and IgA glomerulonephritis, the most common glomerular disease (Figure 2D), only occasionally causes a nephrotic syndrome (Table 1). Almost every type of glomerulopathy, but particularly membranous glomerulonephritis, can be linked to neoplasia (carcinoma, sarcoma, lymphoma, or leukemia). Physicians should consider this possibility in older patients. It is also imperative to perform urinary immunoelectrophoresis routinely to rule out myeloma and renal primary (AL) amyloidosis. 
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Question 10

(A)

Thin basement membrane disease is another relatively common disorder of the GBM. In contrast to Alport's syndrome, this entity is usually inherited as an autosomal dominant or recessive trait and is benign. As the name suggests, the basement membrane is thin but otherwise ultrastructurally normal. Patients typically experience recurrent benign hematuria. The molecular basis for thin basement membrane disease has yet to be elucidated.

Hematuria

Most asymptomatic glomerular hematuria is due to IgA nephropathy (Berger's disease) or thin basement membrane (TBM) disease (benign hematuria). A rarer but more ominous cause of isolated hematuria is Alport's syndrome. The latter is the most common form of hereditary nephritis, is usually transmitted as an X-linked dominant trait, and is associated with sensorineural deafness, ophthalmologic abnormalities, and progressive renal insufficiency (see Chap. 275). TBM disease is sometimes familial but, in contrast to Alport's syndrome, is a benign disorder. Asymptomatic hematuria may also be the presenting feature of indolent forms of most other primary and secondary proliferative glomerulopathies  (see Fig. 274-1). Glomerular hematuria must be distinguished from a variety of renal parenchymal and extrarenal causes of hematuria. It is particularly important to exclude malignancy of the kidney or urinary tract, particularly in older male patients (see Chap. 96). Other potential diagnoses include vascular, cystic, and tubulointerstitial diseases; papillary necrosis; hypercalciuria and hyperuricosuria; benign prostatic hypertrophy; and renal calculi. Important clues to the presence of glomerular hematuria are the presence of urinary red blood cell casts, dysmorphic urinary red blood cells, proteinuria of greater than 2.0 g per 24 h, and clinical or serologic evidence of nephritic syndrome, RPGN, or a compatible systemic disease.

IgA Nephropathy (Berger's Disease)

IgA nephropathy is the most common glomerulopathy worldwide and accounts for 10 to 40 percent of glomerulonephritis in most series (Table 274-5). The disease is particularly common in southern Europe and Asia and appears to be more common in blacks than whites. Familial clustering has been reported but is rare. No consistent HLA association has emerged, although HLA-B35 appears to be more common in French patients. Most cases are idiopathic. The renal and serologic abnormalities in IgA nephropathy and Henoch-Schönlein purpura (see Chap. 275) are indistinguishable, and most authorities consider these to be a spectrum of a single disease. Less commonly, IgA nephropathy is found in association with systemic diseases, including chronic liver disease, Crohn's disease, gastrointestinal adenocarcinoma, chronic obstructive bronchiolitis, idiopathic interstitial pneumonia, dermatitis herpetiformis, mycosis fungoides, leprosy, ankylosing spondylitis, relapsing polychondritis, and Sjögren's syndrome. In many of these conditions, IgA is deposited in the glomerulus without inducing inflammation, and this may be a clinically insignificant consequence of perturbed IgA homeostasis.

Patients with IgA nephropathy typically present with gross hematuria, often 24 to 48 h after a pharyngeal or gastrointestinal infection, vaccination, or strenuous exercise. Other cases are diagnosed upon detection of microscopic hematuria during routine physical examinations. Hypertension (20 to 30 percent) and nephrotic syndrome (10 percent) are unusual at presentation. Light microscopy of renal biopsy specimens typically shows mesangial expansion by increased matrix and cells. Diffuse proliferation, cellular crescents, interstitial inflammation, and areas of glomerulosclerosis may be evident in severe cases. The diagnostic finding, for which the disease is named, is mesangial deposition of IgA, detected by immunofluorescence microscopy. C3 is usually detected in the area of immune deposits, and IgG is observed in 50 percent of cases. Electron microscopy reveals electron-dense deposits in the mesangium and, in severe cases, these extend into the paramesangial subendothelial space. The pathogenesis of IgA nephropathy is incompletely understood.

FRACP 1998

Question 1

Fifty percent of all renal transplant recipients presenting with fever 1 to 4 months after transplantation have evidence of CMV disease; CMV itself accounts for the fever in more than two-thirds of cases and thus is the predominant pathogen during this period. CMV infection (Chap. 187) may also present as arthralgias or myalgias. This infection can result in primary disease (in the case of a seronegative recipient who receives a kidney from a seropositive donor) or can present as either reactivation disease or superinfection during this interval. Patients may have atypical lymphocytosis. Unlike immunocompetent patients, however, they often do not have lymphadenopathy or splenomegaly. Therefore, clinical suspicion (and laboratory confirmation) are necessary for diagnosis. The clinical syndrome may be accompanied by bone marrow suppression (particularly leukopenia). CMV also causes glomerulopathy and is associated with an increased incidence of other opportunistic infections (e.g., fungal infections). Because of the frequency and severity of CMV disease, a considerable effort has been made to prevent and treat it in renal transplant recipients. 

A randomized prospective controlled trial of oral acyclovir versus oral ganciclovir for cytomegalovirus prophylaxis in high-risk kidney transplant recipients. 

Transplantation 1998 Dec 27;66(12):1682-8   (ISSN: 0041-1337)

Flechner SM; Avery RK; Fisher R; Mastroianni BA; Papajcik DA; O'Malley KJ; Goormastic M; Goldfarb DA; Modlin CS; Novick AC [Find other articles with these Authors]

Section of Renal Transplantation, Department of Urology, The Cleveland Clinic Foundation, Ohio 44195, USA.

BACKGROUND: Posttransplantation cytomegalovirus (CMV) infection remains a significant cause of morbidity in kidney transplant recipients. We performed a randomized prospective controlled trial of oral acyclovir versus oral ganciclovir for CMV prophylaxis in a group of renal allograft recipients considered at high risk for CMV disease due to the use of OKT3 induction therapy. METHODS: A total of 101 recipients of cadaveric (83) and zero haplotype-matched live donor (18) kidney transplants were entered into the trial. A total of 22 D-R- patients received no prophylaxis. Twenty-seven D+R-, 29 D+R+, and 23 D-R+ patients were randomized to receive 3 months of either oral acyclovir (800 mg q.i.d.) or oral ganciclovir (1000 mg t.i.d.). Doses were adjusted according to the level of renal function. The D+R- patients were also given CMV immune globulin biweekly for 16 weeks. Surveillance blood cultures were obtained at transplantation, at months 1, 2, 3, and 6, and when clinically indicated. The primary study end points were time to CMV infection and disease the first 6 months after transplantation. RESULTS: The mean follow up was 14.4 months. Both agents were well tolerated, and no drug interruptions for toxicity occurred. CMV was isolated in 14 of 39 (35.9%) acyclovir-treated and 1 of 40 (2.5%) ganciclovir-treated recipients by 6 months (P=0.0001). Symptomatic CMV disease occurred in 9 of 14 (64%) of the acyclovir patients, two with tissue-invasive disease. Infection rates for acyclovir vs. ganciclovir, respectively, stratified by CMV serology were: D+R-, 54 vs. 0%, P=0.0008; D+R+, 43 vs. 6.6%, P=0.01; D-R+, 8.3 vs. 0%, P=NS. No patient developed CMV infection while taking oral ganciclovir, however three delayed infections occurred 2-7 months after finishing therapy. Each patient had been previously treated for acute rejection. CONCLUSIONS: Oral acyclovir provides effective CMV prophylaxis only for recipients of seronegative donor kidneys. Oral ganciclovir is a superior agent providing effective CMV prophylaxis for recipients of seropositive donor kidneys. Recipients who are treated for acute rejection are at risk for delayed CMV infection during the first posttransplantation year. 

Recent study in the NEJM 1999 suggests that oral valacyclovir for 90 days after trnasplanation reduces the incidence and progression of CMV disease in both seropositive and seronegative reicpients receiving CMV postive donor. The results were most pronounced in seronegative recipients.

Question 2

(C)

Patient is asymptomatic. Observe.

Question 3

(C)

The answer to this question is again very much dependent on the renal biopsy as Hepatitis C induced GN can present with a variety of different histologic pictures.

The description of the renal biopsy sounds like it is a Type I membranoproliferative picture rather than membranous, however, the Idiopathic membranoproliferative is definitely not the answer.

Hepatitis C infection (Chap. 295) should be considered in all patients with cryoglobulinemic proliferative glomerulonephritis, MPGN, and membranous glomerulopathy. These three clinocopathologic entities may represent a spectrum of morphologic manifestations of the same pathogenetic process, namely HCV-induced immune-complex disease. Up to 30 percent of patients with chronic HCV infection have an abnormal urinary sediment. HCV infection accounts for 10 to 20 percent of type I MPGN and is a major cause of essential mixed cryoglobulinemia. Renal biopsy reveals typical features of type I MPGN and IgG, IgM, C3, and/or cryoglobulin deposits. Most patients present with nephrotic syndrome and microscopic hematuria and may have red blood cell casts. Liver function tests are usually abnormal, and C3 levels are typically depressed. Anti-HCV antibodies are detected in most patients, and viral RNA has been documented in blood and cryoglobulins. A variety of treatments have been reported to be useful in HCV-induced renal disease including steroids, cytotoxic agents, and plasmapheresis; however, controlled trials to support their use are lacking. More recently, interferon  has been demonstrated to clear antigenemia, lower cryoglobulin levels, and stabilize renal disease. Unfortunately, relapse is usual once the drug is discontinued

Question 4

Again the answer to this question is very much dependent on the renal biopsy.

The whole picture doesn’t fit together

Opinions appreciated

Question 5

(C)

Outlook
If haemodialysis is to be judged a successful treatment, it should control blood pressure and restore protein anabolism, well-being, and appetite. The patient should be able to resume the degree of activity that a person of that age and abilities might expect if there was no renal failure. Some patients have survived more than 20 years on haemodialysis and have had rewarding family and working lives. Hospital admission rates are highest in the first year of dialysis; thereafter, patients whose treatment is working well attend the centre only for dialysis (nowadays only a few patients dialyse at home) and for outpatient follow-up. However, not all patients fare so well and there has been much debate as to why some patients do better than others. Morbidity on haemodialysis may be related to the technique of gaining access to the circulation, to the dialyser circuit, to the uraemic state and its complications, or to coexisting illness. There must be access to the circulation for each dialysis session. Infection is always a hazard, especially if such access is by an indwelling line or by intermittent needle puncture of a subcutaneous synthetic graft, rather than of a native arteriovenous fistula. In the USA, 80% of patients older than 65 years had synthetic subcutaneous grafts for access in the years 1986 to 1990.26 Efforts are being made to increase the proportion of fistulae in the USA. 

Nutritional status
If there is inadequate dialysis, patients clear neither the fluid load nor the solute waste that has accumulated. In effect, the uraemic state persists, with anorexia, fatigue, and breathlessness. Blood pressure is higher than is necessary and many patients are malnourished. 

The link between under-dialysis and malnutrition is well documented; it contributes to morbidity, as measured by inpatient days,28 and is linked to mortality. The precise mechanisms that underlie these observations have proved elusive. The cumulative effect of retention of uraemic toxins has been assumed to prevent adequate appetite and metabolism. The search for such toxins has not, however, been successful. 

Question 6

(A)

See answer to question 8 1999

Question 7

(A)

Normal physiology would result in a decrease in blood pressure during the first 8-10 weeks







